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This thesis project explores the genetic underpinnings of one of the most 
cherished attributes in the world, well-being.1 Specifically, it attempts to 
understand the influence of the genome on subjective, or experienced, well-
being. An investigation was conducted into current literature concerning both the 
structure of measurement devices of well-being as well as association studies to 
determine the scope of the correlation that exists between the genome and well-
being and identify genetic findings of interest. Ultimately, being able to provide 
evidence of causality between the genome and sense of well-being at this 
iteration of well-being and genome research is limited, however, the correlations 
detailed in this work suggest overwhelmingly that genetics plays a significant role 
in the development of our sense of subjective well-being. It also suggests that the 
key to better understanding subjective well-being may be more concrete and lie, 
to some degree, in genetic expression. This presents a path forward that can be 
utilized in the foreseeable future to the advantage of optimizing public policy and 
in improving quality of life in populations, as well as presents another avenue by 
which epigenetic research can be utilized to modulate quality of life at an 
individual level. However, in order for such avenues to be explored, current 
measures of well-being must be expanded and improved. Thus, this work also 
presents an argument for making the measure of well-being a metric of 
importance that is comparable to that of GDP or GNP and utilizing the advent of 
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Subjective well-being, herein referred to as SWB, is defined as “how people 
experience and evaluate their lives and specific domains and activities in their 
lives”. 2 It is characterized by a person’s affective and cognitive evaluation of their 
life. 3  Well-being measurement is a relevant assessment because it is a helpful 
and effective indicator in assessing quality of life and economic success in 
nations across the world. 4,5 From an economic perspective, subjective well-being 
is of interest because it can inform concepts such as  “National Time Accounting” 
which help paint a more accurate picture on the welfare of citizens of a country 
and how that contributes to economic markers like GDP and GNP. 4 
Furthermore, research from Diener et al. highlights that elements of well-being 
including life satisfaction and happiness have been shown to be rated higher 
than material success across cultures and will continue to become more 
important as more and more of the basic needs of people are met globally. 1 
Beyond this perspective, we currently live in a time where mental illness stigma is 
decreasing and awareness is increasing 6 – and studying subjective well-being 
can not only inform the overall health of our populations, but also inform policy on 
how to improve quality of life. In the context of the United States, this is 
especially relevant as studies are showing anxiety and depression amongst 
adolescents is on the rise. 7,8  
As evidenced, SWB is a highly relevant concept to our current society, however, 
due to its subjective nature, its method of study is variable and relies on a variety 




interpreted to reflect different domains of well-being from short term happiness to 
more eudaimonic conceptions. 2 Utilizing SWB data to improve the levels that 
people experience requires understanding the concept in more concrete terms 
and understanding how the different aspects of their lives and lifestyles impact 
SWB. One way to do this is through investigating the genetics of SWB. Studies 
have shown that associations exist between SWB and genetic structure. 9 In fact, 
Bartels and Boomsma, have estimated that the heritability of SWB is 
approximately 30-50%. 3 In addition to having an association with genes, SWB 
has also been shown to be correlated to domains such as personality and 
psychiatric disorders. 9 The genetic correlates of these domains have been more 
intensely studied and present another avenue to further understand SWB at a 
cellular level. 10-12 The correlation of SWB to personality is particularly noteworthy 
as researchers Bouchard and Loehlin have suggested that genetic effects 
account for approximately 50% of the domains of the five-factor model domains 
of personality, meaning that SWB could potentially have a similar composition. 13   
Additionally, current research suggests that the genetic influence on SWB may 
be more concrete than it appears. Through genetic studies, specific genes and 
gene markers that show significance in relation to SWB have been identified. 
However, truly understanding the genetic influence of SWB will require more 
comprehensive and higher-powered studies. Further investigation of this topic 
could grant insights into mechanisms concerning specific gene functions in the 
development of SWB. This could yield findings that support the usage, and 




modulate well-being at an individual level. It could also be utilized to influence 
both public and health policy to create healthier communities and increase the 
levels of SWB of a population. 
 
Objective  
The objective of this review is to: 
● Define the different aspects of SWB in more concrete terms and provide 
an overview of methods of assessment. 
●  Investigate the role of genetic makeup in determining SWB and its 
method of study by reviewing GWAS studies associated with measures of 
SWB. 
● Present genes or gene markers that are potentially influential in the 
development of SWB. 
● Postulate on future research of SWB including: the need for a more 
comprehensive and better utilized method of assessment, investigation 
into health policy and the possibility of SWB modulation at a population 
level, and the study of how genes and neural networks respond to positive 
SWB interventions at an individual level. 
 
Part I: Measuring Subjective Well-Being 
Well-being, as it is referred to in scientific literature does not have a singular 
definition. A variety of different concepts including negative and positive affect 




some confusion, especially when colloquial terminology such as “happiness” is 
utilized. For example, depending on the context happiness can refer to your short 
term, hedonic experience of receiving one’s paycheck, or to one’s life satisfaction 
over a period of 50 years. As a result, two important elements of well-being need 
to be acknowledged when measuring it. The first element is that well-being exists 
on a continuum. This continuum, as the Panel on Measuring Subjective Well-
Being in a Policy-Relevant Framework, et al. describes it, has “real-time 
assessments of experience, emotional state, or sensations at one end...and 
overall evaluations of life satisfaction, purpose, or suffering at the other end”. The 
second element is that well-being is a composite trait. In other words, the 
different points on this continuum, also known as domains, co-exist and 
collectively make up the trait of well-being. 2 In social science literature, well-
being is stratified into separate dimensions based off these domains. Most 
notably, a distinction is drawn between eudaimonic and hedonistic well-being 
with perspectives evaluating hedonic well-being as subjective and eudaimonic 
well-being as psychological. 14 Eudaimonic well-being is characterized as one’s 
sense of meaning or purpose in life and is associated with a more evaluative 
sense of well-being. Hedonistic well-being is characterized as one’s interaction 
with emotional experiences that determine the pleasure they derive from their life 
and is associated with an experiential sense of well-being. The multifaceted 
nature of well-being results in a variety of methods and measures to study it and 
these measures can vary in focus. Specifically, categorizations of the study of 




dimensions. 2 To conduct these measurements, the assessments make use of 
statements measuring happiness and satisfaction that participants respond to on 
a likert (rating) scale and evaluate quality of life using the cantril ladder of life 
scale. The cantril ladder measurement is conducted as follows: 
Please imagine a ladder with steps numbered from zero at the bottom to 
ten at the top. Suppose we say that the top of the ladder represents the 
best possible life for you and the bottom of the ladder represents the worst 
possible life for you. 15 
Some popular assessment models for SWB include: The Satisfaction with Life 
Scale, a 5-item scale that assess the aspect of life satisfaction in SWB; the 
Positive and Negative Affect Schedule (PANAS), a 10 item affect measurement 
scale; and the Experience Sampling Method (ESM) which is a self-reporting tool 
that respondents fill out throughout the day for a designated period of time. 16-18 
While these methodologies are effective in assessing domains of well-being, they 
do not reflect the composite nature of well-being in subject matter nor 
assessment method. This has led to a lack of comprehensive data concerning 
some well-being datasets. One potential solution can be seen in assessments 
such as the Dutch Health and Behavior Questionnaire (DHBQ). This 
questionnaire combines four separate domain assessments of well-being, 
measuring perspective and attitude in the short and long term as well as 
assessing cognitive and affective well-being, to create a more holistic approach. 3 
However, even with an improved assessment scale, well-being data remains 




In investigating the influence of genetics on well-being, correlative studies are 
excellent ways to overcome the limitations facing SWB data sets regarding 
comprehensiveness. Additionally, studies suggest that the domain distinctions 
created at the social science level are not reflected at the genetic level.  3,14,20,21 
Furthermore, SWB (represented by life satisfaction (r=0.88) and positive affect 
(r=0.80)), depression (r=-0.91), and neuroticism (r=-0.93) have all been found to 
be significantly correlated and to make up a spectrum of well-being at the genetic 
level. 9 Thus, correlative methodologies of analysis have been able to discover 
associations between well-being and genetic structure as well as between the 
genome, the domains of well-being, and other aspects of psychological health. 
Given this overlap, study results may have connotations for multiple 
psychological traits, however, for the purpose of this review, findings will be 
interpreted in reference to well-being and SWB.  
 
Part II: The Genetics of It All 
The study of genetics involves the analysis of heritable traits or genes and 
understanding how these genes become expressed or silenced in a lifeform’s 
phenotype. In order to assess SWB on a genetic level, SWB assessment scores 
must somehow be related to the genome. One of the most achievable ways to do 
this is through correlative studies. These studies, namely Twin Studies and 
Genome Wide Association Studies, allow us to quantify SWB measures, and 
thus provide a more concrete, objective way to utilize qualitative data. While 




mechanism between genetic correlates and SWB, they are the crucial first steps 
to understanding the role of genetics in the development of an individual’s sense 
of well-being. In a twin study, identical or fraternal twins are observed to research 
the effect of environmental factors and genetic factors in development. Cohorts 
of both monozygotic twins who are nearly genetically identical and dizygotic twins 
who share ~50% of their genetics (about the same as any pair of non-identical 
siblings) are utilized and analysis of variance in responses are then attributed to 
genetic or environmental influences. While such studies provide a strong method 
for genetic effect validation, their requirements also result in limited sample sizes 
that make it difficult for results to be generalized and the for the focus of data 
collection to be exclusive to well-being. 20 This is where Genome Wide 
Association Studies (GWAS) can be very helpful. In GWAS a metric such as 
satisfaction with life can be analyzed against the genetic make-up of the 
participants in the study, and correlations based on the population data are 
collected. Unlike traditional twin studies, it is not uncommon for GWAS studies to 
have significantly large sample sizes that can be analyzed due to their use of 
data sets such as the UK Biobank or Netherlands Twin Registry.9,22 A GWAS 
study requires collecting DNA samples from participants and scanning markers 
to look for variations in genetic makeup. These markers are known as single 
nucleotide polymorphisms (SNP) and variations in them make up different 
haplotypes (combinations of alleles for different SNPs along the same 
chromosome). When haplotypes are more or less frequent than expected this 




highlights patterns of genetic inheritance, but also demonstrate the genetic forces 
acting on a population and can be utilized to identify a gene or genes of 
interest.23 This method is helpful if the traits being analyzed are all assumed to be 
resulting from a collection of genes that are alike. For example, the analysis of 
data obtained from the DHBQ in the Bartels et al. study was able to utilize GWAS 
as they found that at the genetic level “all four measures [of well-being]...load on 
a similar set of genes”. 3 However, in cases where data from multiple 
assessments is utilized or the gene sets cannot be assumed to be homogenous, 
possible adaptations to a GWAS study include performing a multivariate genome 
wide association study (multivariate GWAS), a multivariate genome-wide-
association meta-analysis (GWAMA), a multivariate adaptive shrinkage analysis 
(MASH), or a multi-trait analysis of genome wide association analysis (GWAS 
MTAG). 12,22,24,25 Despite evidence presented previously concerning the overlap of 
well-being with other aspects of the psychological domains and with itself, 
studies show that well-being is a polygenic trait subject to environment and is not 
in a 1:1 ratio concerning genetic influence.26 In this context, multivariate / multi-
trait analyses can prove very useful in the analysis of SWB data. Nonetheless, 
these methods also have drawbacks that those who utilize them must be 
cognizant of. An analysis by Okbay et al. critiques that, “...mixing different 
measures may make any discovered associations more difficult to interpret” and 
“...doing so may reduce the heritability of the resulting phenotype if the measures 
are influenced by different genetic factors”.  Additionally, they highlight that while 




factors, the accuracy of these associations are limited in their scope of 
application as they “are unlikely to attain enough predictive power to be clinically 
useful”. 11 Furthermore, in utilizing a polygenic approach, the chance of type I 
error occurring in regard to correlates obtained increases. Thus, false error 
correction as well as high powered GWAS data are essential to producing 
accurate analyses in this approach.22,27,28   
Utilizing these methodologies, a variety of associations can be discovered 
between SWB and the genome. However, as there is no way to determine 
causality in these relationships it is important to bear in mind that such findings 
are only a starting point. Further investigation must occur to truly understand the 
genetic mechanisms of SWB, and well-being in general. One immediate pathway 
that presents for future research from GWAS or its multi-trait/ multi-variate 
adaptions is evaluating the methylation and function of genes at CpG sites 
through Epigenome Wide Association Studies (EWAS). 20 By better 
understanding the expression profiles of certain genes in relation to traits 
concerning SWB the mechanisms by which SWB is modulated by the genome 
could be better understood. Additionally, the findings of correlative studies 
present a battery of genes to investigate directly against well-being. These 
findings can inspire future investigations by directly comparing SWB and quality 
of life to the expression of specific genes. For example, gene expression 
modulation study designs such as the one conducted by Epel et al., where 
expression was monitored by biomarkers could be applied to other candidate 




gene knockouts could be utilized to better understand gene function regarding 
well-being. For example, Kimura et. al, has demonstrated that the MAPT gene is 
necessary for the induction of long-term depression in mice models using such a 
study design.30 
 
Part III: Genetic Findings of Interest 
The research to date on the genetic influence on SWB has highlighted a variety 
of genetic associations responsible for creating both positive and negative effects 
in well-being. Additionally, SWB has been found to correlate to metabolic 
disorders and associate with a variety of other facets of the human emotional 
domain including depression, neuroticism, personality, and loneliness. 9,10,27,31,32 
Thus, understanding SWB from a genetic perspective can have huge 
implications on the way society interacts with health at both a population and 
individual level. In this section, candidate genes and findings linking SWB to 
other aspects of the human emotional domain, and genetic responses will be 
discussed to better depict the current state of SWB genetic research. This 
information will be utilized to inform a discussion of avenues for future work in the 
next section. 
The genes that have been found to be associated with SWB are numerous. 
Studies have shown that SWB is linked to genes responsible for brain 
morphology and development, neurotransmitter availability and transmission, 
nervous system function, sleep, iron utilization, telomere activity, hypertension 




psychiatric disorders, cell growth and function, neurodegenerative disease, and 
metabolic disorders. 11,12,25,27,31,33-41 While there certainly seems to be numerous 
possibilities for genetic influence, this number can be narrowed, and the roles of 
specific genes can be better defined through future studies designed to assess 
the effects of the expression or silencing of these genes.  
The following tables highlight the specifics of pertinent genetic findings 
discovered through the literature review conducted for the construction of this 
paper. Table 1 presents genetic correlative findings discovered through GWAS, 
multivariate GWAS, and MASH. The findings of two studies utilizing GWAMA and 
MTAG were omitted as their power was such that that the number of 
associations and novel loci reported numbered into the hundreds. 22,24 While 
these findings are certainly relevant, the focus of this review is to present an 
outlook on how gene association study data can be utilized in future work. Thus, 
it was deemed appropriate to present data from potential study designs that 
could create such future work instead. In Tables 2 and 3 the findings of study 
designs that are more evaluative of the direct interaction of the genome with 
SWB are presented. Table 2 presents findings directly relating well-being 
interventions to gene expression. Table 3 presents epigenetic correlative findings 
from an EWAS. While the study in Table 3 presents data concerning association 
with well-being as opposed to SWB, the data is worth highlighting as the analysis 
of gene methylation through this type of study presents data, that while still 
correlative, suggests a potential mechanism of influence concerning the genes 





Genetic associations discovered through GWAS 
Gene SNP Function 
SWB 
Association 
INTS8 25 rs10100651 Linked to human brain development and 
hypertension 
- 
TP53INP1 25 rs10100651 Releases antioxidant in response to 
hypertension and PTSD 
- 
STEAP3 40 rs6735649 Involved in iron availability for the brain + 
CLQL2 40 rs6735649 Involved in glutamatergic pathway which 
plays a role in CNS 
+ 
GRIK3 36 rs490647 Involved in glutamatergic pathway; 
Strongest predictor of suicide and 
associated with neuroticism 
- 
KLHL2 36 rs62353264 Encodes actin-binding protein involved in 
ubiquitination and neurodegeneration 
+ 
CRHR1 36,42 rs111433752 Encodes a corticotropin-releasing 
hormone receptor which is central to 
stress response 
+ 
MAPT 30,36 rs111433753 Encodes Tau protein, a protein 
associated with microtubules and 
present in neurons 
+ 
CELF 4 36 rs1187264 Involved in regulation of excitatory 
neurotransmission 
+ 
FTO 31,43 rs1421085 Expression associated with fat mass and 
obesity 
- 
RAPGEF6 11,44 rs3756290 Guanine-nucleotide releasing factor + 
CSE1L11,45 rs2075677 Involved in protein transport to and from 
cell nucleus 
+ 
NMUR2 11,46  rs4958581 Encodes a protein receptor involved in 
regulation of food intake and body 
weight 
+ 
KSR2 11,47 rs7973260 Encodes kinase suppressor protein of 
Ras 2 
- 
DCC 11,48 rs62100776 Involved in the development of the 





rs57875989 Influences time preference for sleeping 
and waking. A longer allele is associated 
with better rest 
+ 
CLDN23 12 rs2428; 
rs2921077* 
Involved in maintaining cell polarity and 
signal transduction 
- 
MSRA 12 rs2409691; 
rs9286062* 




XKR6 12 rs4240673; 
rs2572433* 
Risk site for lupus - 
BLK 12 rs11250099; 
rs10108511* 
Encodes non-receptor tyrosine kinase 
involved in cell proliferation/ 






Longer allele codes for more serotonin 
transporters 
+ 
COMT 35,50 rs737865; 
rs165599 
Encodes enzyme involved in one of the 
major degradative pathways of the 
catecholamine transmitters. 
+ 
COMT val 158met 
polymorphism 35,51 
rs4680 Associated with ~40% enzyme activity 
increase of COMT gene 
- 
MEIS1 39 rs113851554 Implicated in Restless Legs Syndrome 
(RLS) 
- 
DIO1 26 rs2294512; 
rs4926616 
Encodes enzyme involved in thyroid 
hormone regulation 
- 
Table 1 Genetic associations identified between the genome and SWB using 
GWAS, multivariate GWAS, and MASH studies are presented. A brief description 
of function as well as the directionality of association with SWB for each gene is 
presented. Where possible lead SNPs are indicated. *- multiple SNPs. CLDN23: 
rs4841042; MSRA: rs10096421; XKR6: rs11250099, rs4840542, rs6601569, 
rs2409691, rs2736313.  
Table 2: 
Genetic expression measured through biomarker presence in blood 




MME 29 Linked to NFIL3 gene found in immune 
cells and stress response. It is 
downregulated with relaxation 
interventions. 
- Suppression observed in 
response to relaxation 
effect from meditation 
FOXO3 29 Expression is part of behavioral stress 
response activated by psychological 
stress and glucocorticoid pathway 
- Suppression observed in 
response to relaxation 




Involved in polyamine synthesis pathway; 
suppression in response to relaxation 
interventions 
- Suppression observed in 
response to relaxation 
effect from meditation 
NOP2, 
PPRC1 29 
Involved with DKC1 gene and its role in 
ribosome biogenesis and TERC pathway 
(RNA component of telomerase) 
+ Upregulation observed 
in response to relaxation 
effect from meditation 
PSEN1 29 
Familial AD gene expression 
- Suppression observed in 
response to relaxation 
effect from meditation 
Table 2 The findings of a study measuring gene expression in response to 
meditation interventions are presented. A brief overview of the function, 




this study are provided. Gene expression was analyzed using biomarker 
presence in blood samples collected at varying time points. 29 
 
Table 3: 
Genetic associations discovered through methylation levels 









Encodes alkaline phosphatase; Involved in the 
metabolism of protein and associated w/ cancers 
and premature birth 
- 
CG018 20,52 cg09716613 Unknown function associated with Inflammatory 
Leiomyosarcoma 
- 
ZFPM1 53 cg04387347 Transcription regulator involved in cell 
differentiation and associated with anemia 
- 
ZNF687 20,54 cg02290168 Encodes protein involved in bone differentiation 
and development 
+ 
Table 3 The findings of an EWAS between genetics and well-being are 
presented. 20 A brief overview of the methylation site (CpG), gene function, and 
the directionality of association with well-being is provided. 
 
The tables above demonstrate not only that current correlative research suggests 
that SWB is subject to polygenic influence, but also that this influence can be 
further studied to present a better picture of the mechanism by which the genome 
and SWB interact. Further investigation of this topic could help improve 
understanding not only of mental health but also that of physiological health.  
As cane be seen, research in this field has the potential to revolutionize society’s 
interaction with both individual and community health through greater emphasis 
on the mind-body connection. 55 However, in order to achieve this SWB research 
methods need to be expanded and improved. 
 




As demonstrated above, current research has been successful in providing 
evidence of the association of the genome with SWB. However, the potential for 
this work’s current application in our conception of health is limited as there is a 
need for future work to improve data sets and investigate causal effects. Thus, in 
this section arguments will be constructed concerning how to improve current 
SWB methods of assessment and data collection and will postulate on the 
prospective downstream effects that achieving this goal could have on health 
decisions at a population level and individual level.  
As mentioned at the beginning of this paper, two key aspects of understanding 
well-being are recognizing that it exists on a temporal continuum and that it is a 
composite trait with multiple domains. 2 Assessing well-being in its entirety would 
be beneficial in differentiating it and its potential genetic correlates from other 
aspects of the psychological domain. To do so will require creating more holistic 
and longitudinal study designs. One way to do this is to fund higher powered 
studies that measure the experienced, evaluative, and eudaimonic well-being of 
their respondents and collect genetic samples over a period of time. A potential 
model for this more universal well-being assessment method lies in the DHBQ 
which not only takes a holistic approach but also benefits from being able to 
gather cross-cultural data and assess cross-cultural variation as a result of the 
fact that the cantril ladder scale is considered a “culture free” metric. 3 Thus, an 
assessment such as the DHBQ could be easily applied to diverse populations 
and demographics and produce greater sample sizes without needing to create 




comprehensive assessment model longitudinally to SWB assessment could 
benefit studies greatly by providing the opportunity to evaluate gene association 
longitudinally. For example, in the two gene expression studies of the e4 allele of 
apolipoprotein E (APOE)’s looked at in this review, both were found to be limited 
by their small sample sizes and lack of longitudinal data. 56 A more 
comprehensive data set would have benefitted the authors in being able to better 
understand the allele’s impact on quality of life as well as its onset. Beyond the 
impact that improved study designs could have on research findings, they could 
also help inform policy and legislative changes concerning SWB. 
In evaluating the need for better well-being data sets for genetic studies, it also 
becomes apparent that such data could also be particularly useful for 
governments seeking to improve the lives of their citizens. In fact, there is a 
potential symbiotic benefit in improving the quality and scope of well-being 
studies both for the scientific community and governing purposes. As Fox 
highlights, methods of measuring national success such as Gross Domestic 
Product (GDP) or Gross National Product (GNP) are criticized for being 
uncomprehensive and somewhat arbitrary. 5 Measuring the well-being of a 
population, while more qualitative in approach than these metrics, could provide 
a more comprehensive picture of a population by not being solely limited to 
evaluating its economic aspects. 1 Furthermore, by emphasizing the idea of well-
being as a performance metric representative of national success in countries 
such as the United States, the data collected could be utilized to evaluate the 




physiological health and epigenetic effects in the genome. 3,57,58 More importantly, 
such information could inform and galvanize policy makers and legislators to 
address these issues more comprehensively at an institutional or national level 
because their long-term impact would be more apparent. 59  The development of 
evaluative models concerned with more of the social and qualitative aspects of 
life can already be seen in examples such as the Measuring National Well-being 
program in the United Kingdom and the World Happiness Report. 60 By building 
off such examples, the potential exists to develop a better understanding of well-
being at a global level This would in turn also benefit SWB research as greater 
insights would be available in assessing the influence of external influences such 
as environmental effects on SWB as well as genetic effects. Another way that 
SWB data sets could be improved is by modernizing collection techniques at the 
individual level.  
As previously discussed, the measurement of well-being is limited in that it often 
does not provide longitudinal data, and it is crucial for assessments to 
acknowledge that its domains exist on a continuum and should be evaluated 
regularly. In the case of SWB, its experiential nature means that it can change 
over short time scales of weeks, days, or even hours. 2 While ESM questions 
attempt to collect data at this scale, the current widespread utilization of wearable 
biotechnology and mobile devices offers a more comprehensive method of 
achieving this. As evidenced by Berkel et al., real time data collection concerning 
ESM through the use of vital monitoring and the administration of assessments 




study design presents a way to better understand both how SWB fluctuates on a 
daily basis as well as any physiological responses that may be associated with 
this change. Through such a methodology, the amount and quality of data 
collected from SWB studies could be dramatically improved. Concerning mental 
health interventions and the treatment plans for mental health patients, this type 
of assessment could even become part of the standard of care. The efficacy of a 
therapeutic in an individual patient could potentially be monitored with real-time 
vital and evaluative data as opposed to only qualitative reports. Additionally, 
therapy practices, such as those concerning stress management, could be 
bolstered by the integration of mind-body therapies that are validated by both 
subjective and objective measures. 55 Furthermore, such methodology could also 
provide more quantitative evidence of the neural modulation effects of 
mindfulness techniques such as meditation, journaling, and breathing exercises. 
In instituting such a practice, health care professionals could have improved 
means to evaluate the mental health of their patients. In a similar vein, utilizing 
such methodology could be applied to better understanding the relationship of 
SWB with brain morphology and neurological correlates as well. 33 
Conclusion 
While there is room for improvement in the assessment methods utilized in 
studying well-being, the study of well-being is an exciting and worthy effort. As 
evidenced by current literature, the correlation of well-being to the genome, 
specifically in regard to SWB, indicates a relationship between our mental and 




associations, as evidenced in Table 1, range from stress response and 
psychiatric disorders to metabolic disease and telomerase activity. Through the 
application of GWAS and muti-trait / multi-variate association studies, the 
relationship of well-being to the genome can be further delineated through gene 
expression studies and EWAS such as those evidenced in Table 2 and Table 3. 
Improving the data sets utilized for such studies could occur by developing the 
infrastructure necessary to study well-being as a metric indicative of national 
success such as GDP/GNP and utilizing biotechnology and mobile devices to 
create real time well-being evaluations. Doing so could result in new avenues by 
which to influence health policy and legislation to improve population health and 
better and more comprehensive individual health intervention and treatment 
plans. In conclusion, SWB research has the potential to revolutionize not only our 
understanding of health, but also how we live our lives, but in order to do so 
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